In orbit around the moon - First scientific results of the flight of Luna-10 by unknown
* 
I .  
National Aeronautics and Space Administration 
Goddard Space Flight Center  
Contract No. NAS-5-9299 
S T  - P R -  LPS - 10474 
I N  O R B I T  A R O U N D  T H E  M O O N  
FIRST SCIENTIFIC RESULTS OF THE FLIGHT O F  LUNA-10 
TASS 
Communique 
(THRUI 
2 ~ 6 6  23710 
Y f P - I 
 ODE) 
& 77z2 E z 1 
(NASA CR OR TMX OR AD NUMBER1 
GPO PRICE $ 
CFSTI PRICE(S) $ 
Hard copy 
Microfiche 
W653 July 65 
1 2  A P R I L  1966 
https://ntrs.nasa.gov/search.jsp?R=19660014421 2020-03-16T19:46:00+00:00Z
c 
ST - PR LPS = 10474 
Dis t r ibu t ion :  genera l  bu t  
l i m i t e d  
IN O R B I T  A R O U N D  T H E  M O O N  
FIRST SCIENTIFIC RESUECS OF THE F L I m  OF LumA-10 
MEWSPAFER "FRAVDA" 
No. 100 (17 417) 
MOSCCIW, 10 APRIL 1966. 
S U M M  A R  Y 
A T A W  COMMUNIQUE 
This  s c i e n t i f i c  communique of the  TASS AGENCY gives  a b r i e f  
desc r ip t ion  of t he  apparatus  i n s t a l l e d  aboard LUNA-10, now o r b i t i n g  
around the  Moon. Some preliminary r e s u l t s  of observat ions are a l s o  given. 
* * 
On 3 A p r i l 1 9 6 6  the  automatic s t a t i o n  LUNA-10 w a s  put  i n t o  o r b i t  
around t h e  Moon. With t h e  c rea t ion  of the first AMS i n  the world a new 
s t a g e  hae begun for t he  d i r e c t  s tudy of t h e  phys ica l  p r o p e r t i e s  of the  
Moon and of  t h e  near-lunar space. 
The fol lowing s c i e n t i f i c  apparatrrpl is i n s t a l l e d  on LUNA-10: - a three-component magnetometer f o r  a s c e r t a i n i n g  more p rec i se ly  
the  lower limit of the  poss ib le  magnetic f i e l d  of the  Moon; - a gamma-spectrometer f o r  the  i n v e s t i g a t i o n  of t h e  i n t e n s i t y  and 
of t h e  s p e c t r a l  composition of lunar  surfacre's y- emission; 
r a d i a t i o n s  and f o r  the  inves t iga t ion  of s o f t  e l e c t r o n s  with the  view of 
d e t e c t i n g  the  lunar  ionosphere and s tudying the  charged p a r t i c l e s  of the  
E a r t h ' s  magnetosphere t a i l  i n  the v i c i n i t y  of Moon'rs o r b i t ;  
- counters  f o r  the  r e g i s t r a t i o n  of s o l a r  corpuscular and cosmic 
- i on  t r a p s  f o r  the  r e g i s t r a t i o n  of the  t o t a l  f lux of i ons  and 
wind 
e l e c t r o n s  of the  6 o l a P a n d  f o r  searching f o r  t he  Moon's ionosphere;  
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--pie%oelectric pickup6 f o r  the  r e g i s t r a t i o n  i n  i n t e r p l a n e t a r y  
and near-lunar space of meteoric p a r t i c l e s  with a mass exceeding one 
hundnd-millionth of 6 . ;  
- an i n f r a r e d  pickup for the determination of t he  i n t e g r a l  thermal 
r a d i a t i o n  of the  Moon; 
- s o f t  X-ray photon counters f o r  t he  measurement of the  Roentgen 
f luorescent  r a d i a t i o n  of the  rocks of lunar surface.  
As is w e l l  known, i t  w a s  shown i n  1959 with the  a i d  of Luna-2 t h a t  
t he  value of t h e  Moon's magnetic f i e l d  does not exceed one thousandth of  
t h e  geomagnetic f i e l d .  This  w a s  the first inves t iga t ion  of the  magnetic 
p r o p e r t i e s  of the  Moon. 
The threshold  response of  the magnetometer e s t ab l i shed  on Luna-10 
exceeds by a f a c t o r  of 15 t h a t  of Luna-2. This  w i l l  a l low t o  es t imate  more 
accu ra t e ly  the  value of t he  i n t e n s i t y  of the magnetic f i e l d  i n  the  v i c i n i t y  
of the  Moon; 
A prel iminary a n a l y s i s  of  the measurements a l ready  conducted shows 
t h a t  on 5 A p r i l  the  i n t e n s i t y  of the magnetic f i e l d  w a s  wi th in  the  l i m i t s  
15- 20 gammas and var ied  l i t t l e  within the  var ious po in t s  of t he  o r b i t .  
The measured values  of t he  PIoon's magnetic f i e l d  exceed somewhat 
t he  l e v e l  of  magnetic f i e l d s  i n  the f r e e  in t e rp l ane ta ry  space i n  a nagneto- 
q u i e t  period. However, i t  cannot yet  be a s s e r t e d  t h a t  t h i s  is r e l a t e d  t o  
t h e  presence of t he  Moon's proper magnetic f i e l d .  
- t he  s o l a r  wind. As a r e s u l t  of its i n t e r a c t i o n  with the  Ea r th ' s  magnetic 
f i e l d  i t  is s i g n i f i c a n t l y  d i s t o r t e d  and the lines oI^  force  elongate  toward 
the  side oppos i te  t o  t h e  Sun, thus forming the  so-cal led Earth's magnetic t a i l .  
As is w e l l  known, a continuous f l u x  of p a r t i c l e s  moves from the  S u n -  
If t h e  Earth 's  magnetic t a i l  spreads t o  the  Moon's o r b i t ,  LUNA-10 
should have been i n s i d e  the  Zarth 's  magnetic t a i l  during t h e  f i r s t  measure- 
ments, and t h i s  might have conditioned the  over ra ted  value of the  magnetic 
f i e l d  i n t e n s i t y .  Subsequently, t h e  Moon w i l l  emerge from the magnetic tail 
region. Measurements beyond the magnetic t a i l  w i l l  al low the  s o l u t i o n  of t he  
ques t ion  as t o  what induces the v a r i a t i o n s  i n  the  magnetic f i e l d  i n t e n s i t y ,  
t h e  magnetic field of t he  Moon o r  the magnetic t a i l  of the  Earth! 
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The acquaintance with t h e  first r e s u l t s  of measurements c a r r i e d  
out  with the  he lp  of charged p a r t i c l e  t r a p s  w i l l  al low a prel iminary con- 
c lus ion  about t he  f a c t  t h a t  over flight por t ions  between the  Ear th  and 
t h e  Moon and on t he  o r b i t  of the  AMS fluxes of negative as w e l l  as p o s i t i v e  
p a r t i c l e 8  were r e g i s t e r e d  ( including p o s i t i v e  low-energy ions) .  
The cosmic r a d i a t i o n  counters r e g i s t e r e d  cosmic background between 
the  Ear th  and the  Moon. The l a t t e r  is at present  somewhat overrated ( f i v e  
p a r t i c l e s  per square centimeter per second), as w a s  t o  be expected i n  the  
per iod of s o l a r  a c t i v i t y  minimum. 
The data  obtained around the Moon may indeed be i n t e r p r e t e d  as t he  
presence in t he  near-lunar space of fluxes of e l ec t rons  with energy of t e n s  
/ of thousand e lec t ronvol t .  By t h e i r  i n t e n s i t y  these fluxes exceed the  cosmic 
5' 
background by a f a c t o r  of 70- 100. It is poss ib le  t h a t  t h i s  is induced by 
the  Ea r th ' s  magnetic ta i l ,  Subsequent measurements w i l l  al low more s p e c i f i c  
conclusions on t he  r a d i a t i o n  setup near t he  Moon. 
Gamma r ay  spec t r a ,  obtained over var ious  regions of lunar  sur face ,  
are t ransmi t ted  from Luna-10. A t  the same time an increased i n t e n s i t y  of 
1- emission is  revealedi  it is pr inc ipa l ly  conditioned by i n t e r a c t i o n  of 
cosmic r a y s  with the  s u p e r f i c i a l  l a y e r  of lunar  matter. According t o  the  
first da ta ,  t he  l e v e l  of n a t u r a l  rad ioac t ive  emission of lunar  rocks,  l i nked  
wi th  the  r a d i o a c t i v i t y  of uranium, thorium and potassium, draws nearer  t o  
t h e  r a d i o a c t i v i t y  of t he  bas i c  rocks- b a s a l t s ,  when compared with the  ana- 
logous r a d i o a c t i v i t y  of t e r r e s t r i a l  rocks. 
The p i e t o e l e c t r i c  pickups are fas tened  on t he  s t a t i o n ' s  envelope. 
The a r e a  erensitive t o  meteoric p a r t i c l e  impacts cons t i t u t ed  about a square 
meter. According t o  preliminary data,  the  s p a t i a l  dens i ty  of meteoric par- 
t k l e s  on A W  o r b i t  is higher  than i n  in t e rp l ane ta ry  space. 
The i n f r a r e d  pickup cons is t s  of two r ece ive r s  of r ad ia t ion ,  const i -  
t u t i n g  f l a t  p l a t e s  disposed i n  ser ies .  
l u n a r  sur face  are obtained and are being proceseed. 
The first data  on thermal r a d i a t i o n  and fluorescence emission of 
LUNA-IO, the  first AMS, pursues i ts inves t iga t ions ,  
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